







$%675$&70DQ\ UHVHDUFK SURMHFWV KDYH DVVHVVHG WKH SRVVLELOLW\ DQG HIIHFWLYHQHVV RI
LPSOHPHQWLQJ JDPHV DV KHDOWK LQWHUYHQWLRQV 5HFHQW OLWHUDWXUH VKRZV JHQHUDOO\ SRVLWLYH
UHVXOWV LQ VSHFLILF FDVH VWXGLHV+RZHYHUZH DFNQRZOHGJHG WKDW UHVHDUFK SURMHFWV LQ WKLV
ILHOG UHJXODUO\ VHHP WR GLVUHJDUG WKH FRQQHFWLRQ WR SRVVLEOH HIIHFWLYH JDPH PHFKDQLFV
GHVLJQSULQFLSOHVDQGEHKDYLRUFKDQJHWKHRULHVWRXQGHUSLQVXFKUHVXOWV(YLGHQWO\PRVWRI
WKHVH VWXGLHVZHUH LQWHQGHGDQGGHVLJQHG VROHO\DV UDQGRPL]HGFRQWUROOHG WULDOV UFW¶V WR
YDOLGDWHHIIHFWLYHQHVVRIKHDOWKLQWHUYHQWLRQV:HSURSRVHDWKHRUHWLFDOIUDPHZRUNWRDVVHVV
ZKHWKHU DQG RQ ZKDW JURXQGV FHUWDLQ EHKDYLRUDO HIIHFWV PD\ EH DWWULEXWHG WR SDUWLFXODU




KHUH VLQFH LW VWUHWFKHV IURP JDPHSOD\ SULQFLSOHV 	 PHFKDQLFV WR SV\FKRORJLFDO









VRFLRSV\FKRORJLFDO WKHRULHV RQ DWWLWXGH DQG EHKDYLRU FKDQJH .KDUUD]L 6KLURQJ /X
*KDUJKDEL	&ROHPDQ ȱ 5DKPDQL	$XVWLQ%RUHQ  3ULPDFN&DUUROO HW DO
+RZHYHU WKH LQWHUUHODWLRQZLWK RUPDSSLQJ WRHIIHFWLYHJDPHGHVLJQSULQFLSOHV	
PHFKDQLFV LV PRVWO\ QHJOHFWHG 0RUHRYHU WKHUH LV OLWWOH FRQVHQVXV DERXW WKH UHTXLUHG
FRQWHQW DQG VWUXFWXUH RI D UHVHDUFK 	 GHYHORSPHQW IUDPHZRUN WKDW LQFRUSRUDWHV




7KH PDLQ JRDO RI WKLV SDSHU LV WR SUHVHQW D FRQFHSWXDO IUDPHZRUN IRU LQWHUYHQWLRQ DQG
YDOLGDWLRQUHVHDUFK6LPLODUWRZKDW/LPHWDODOUHDG\DFFRPSOLVKHGLQWKHILHOGRI
HGXFDWLRQDO JDPHV ZH EHOLHYH RXU HIIRUWV ZLOO FRQWULEXWH WR WKH GHYHORSPHQW RI DQ
LQWHUQDWLRQDONQRZOHGJHEDVHRQDVVHVVPHQWRIHIIHFWLYHJDPHGHVLJQSULQFLSOHV LQKHDOWK
JDPHLQWHUYHQWLRQV3OHDVHQRWHZKHQHYHU,ZULWHµZH¶LQWKLVWH[W,UHIHUWRP\FROOHDJXHV
DW WKH SURIHVVRUVKLS8VHU ([SHULHQFH	8VHU&HQWHUHG'HVLJQ 7KLV SDSHU FDQ EH SDUWO\
XQGHUVWRRGDVDQH[WHQVLRQRI%UDDG)RONHUWV	-RQNHUZKRH[SORUHDQDSSURDFKRI
PRQLWRULQJ GHVLJQ GHFLVLRQV DQG FRUUHVSRQGLQJ WKHRULHV WKURXJKRXW WKH GHVLJQ 	
GHYHORSPHQW F\FOH RI JDPH EDVHG KHDOWK LQWHUYHQWLRQV DOORZLQJ HYDOXDWLRQ UHVXOWV WR EH
DWWULEXWHGWRGHVLJQGHFLVLRQV7KHFXUUHQWSDSHUKRZHYHUVNHWFKHVDQRYHUDOOSLFWXUHRIWKH
UHVHDUFK IUDPHZRUN RXU UHVHDUFK JURXS DLPV DW XVLQJ WKH(ODERUDWLRQ/LNHOLKRRG0RGHO
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2XU ZKLWH SDSHU RXWOLQHV D FRQFHSWXDO IUDPHZRUN IRU JDPH HIIHFW VWXGLHV LQ ZKLFK





UHVHDUFK .DWR HW DO  5HVXOWV VKRZ WKDW SOD\LQJ 5H0LVVLRQ LPSURYHG WUHDWPHQW
DGKHUHQFH VHOIHIILFDF\DQG NQRZOHGJH ,W GLGQRW DIIHFW VHOIUHSRUW RI DGKHUHQFH VWUHVV
FRQWURORUTXDOLW\RIOLIH:LWKWKDWLQPLQGZHFRQVLGHULWVLJQLILFDQWWRDVVHVVWKHPDSSLQJ
DGHTXDF\ RI PRWLYDWLRQDO DQG SHUVXDVLYH EHKDYLRU FKDQJH SULQFLSOHV WR JDPH GHVLJQ
SULQFLSOHV
:H VHW XS DQ H[SHUW HYDOXDWLRQ XVLQJ KHXULVWLFVZLWKZKLFKZH DLP WR DGGUHVV MXVW RQH
FDWHJRU\ RI SRVVLEOH HIIHFWLYH JDPH DVSHFWV KHUH8VLQJ KHXULVWLFV LV D GHOLEHUDWH FKRLFH
FRQVLGHULQJ ZKDW %HUQKDXSW  UHFRPPHQGV DERXW SURSHU XVHU H[SHULHQFH UHVHDUFK
PHWKRGV6KHHPSKDVL]HVWKHLPSRUWDQFHRIVHOHFWLQJWKHDSSURSULDWHPHWKRGUHODWHGWRWKH
GHYHORSPHQW SKDVH DW KDQG IRFXV JURXSV LQWHUYLHZV LQIRUPDO SOD\ WHVWLQJ DQG
TXHVWLRQQDLUHVLQWKHSUHSURGXFWLRQDQGSURWRW\SHSKDVHKHXULVWLFHYDOXDWLRQSOD\WHVWLQJ
REVHUYDWLRQ VHPLVWUXFWXUHG LQWHUYLHZV TXDQWLWDWLYH FRPSDULVRQVRI JDPHUV¶ EHKDYLRUV
DQG TXHVWLRQQDLUHV IRFXVLQJ RQ XVHUV¶ DWWLWXGH DQG H[SHULHQFHV LQ WKH LPSOHPHQWDWLRQ	
WHVWLQJ SKDVH %HIRUH ZH FDUU\ RXW D SOD\WHVW WR DVVHVV WKH DFWXDO XVHU H[SHULHQFH LW LV
HVVHQWLDO WR DQDO\VH WKH JDPH LQ DGYDQFH WR LQVSHFW ZKHWKHU LW FRQWDLQV SRWHQWLDO
PRWLYDWLRQDO DQG SHUVXDVLYH SULQFLSOHV :H QHHG D ILWWLQJ FKHFNOLVW RU KHXULVWLFV WR
H[DPLQH WKH JDPH LQ H[SHUW HYDOXDWLRQ $ OLVW RI KHXULVWLFV FRQVLVWV RI HOHPHQWV WR









PRGHO LV EDVHG RQ WKH FRQGLWLRQ WKDW FHUWDLQ W\SHV RI LQWHUYHQWLRQV UHTXLUH ORQJ WHUP
EHKDYLRU FKDQJH HIIHFWV VWRS VPRNLQJ HDW PRUH KHDOWK\ PDLQWDLQ SK\VLFDO H[HUFLVH








ZLWK WKH UHVXOWVRI WKHLU VFUXWLQ\GHWHUPLQHV WKHGLUHFWLRQRI WKHSHUVXDVLRQ WKLV UHTXLUHV
PRWLYDWLRQ DQG WKH DELOLW\ WR WKLQN FDUHIXOO\ DERXW WKH LVVXHV DW KDQG DQG VHFRQGO\ WKH
SHULSKHUDOURXWH VKRUW WHUPHIIHFWVSHRSOH UHO\RQ WKHXVHRIKHXULVWLFV LQ WKH UXOHRI
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WKXPE RU HGXFDWHG JXHVVZD\ DQG VXUIDFHOHYHO FXHV WR YDOLGDWH SHUVXDVLYH DUJXPHQWV




(VSHFLDOO\ LQ KHDOWK LQWHUYHQWLRQ GHVLJQ DQG HYDOXDWLRQ LW LV FUXFLDO WR XQGHUVWDQG ZKDW
H[DFWO\ WULJJHUV KLJKHU PRWLYDWLRQ IRU HODERUDWLRQ WKXV HQFRXUDJLQJ SDWLHQWV WR WDNH WKH
FHQWUDO URXWH LQRUGHU WRDWWDLQVXVWDLQHGFKDQJHV LQEHOLHYHDQGDWWLWXGH6WURQJDWWLWXGHV
DUH PRUH GXUDEOH JXLGH WKLQNLQJ DQG SHUKDSV PRVW LPSRUWDQW VWURQJ DWWLWXGHV JXLGH
EHKDYLRU 3HWW\%DUGHQ	:KHHOHU3OD\LQJ5H0LVVLRQ IRU WKH ILUVW WLPHSDWLHQWV
FRXOGMXVWSOD\DORQJIRUWKHVDNHRIDHVWKHWLFVDQGIXQ%XWE\ZD\RIUHFRJQL]LQJSHUVRQDO
UHOHYDQFH LQ WKH SUHVHQWHG LVVXHV ZKLFK SRVVLEO\ DURXVH WKHLU µQHHG IRU FRJQLWLRQ¶








JDPHFRQWHQWZDVHQJLQHHUHG WRDGGUHVVEHKDYLRUDO LVVXHV LGHQWLILHG LQ OLWHUDWXUHUHYLHZV
DQG SUHSURGXFWLRQ WDUJHWLQJ VWXGLHV DV FUXFLDO IRU RSWLPDO SDWLHQW SDUWLFLSDWLRQ LQ FDQFHU
WUHDWPHQW,QWKHLUH[SHULPHQWDOVWXG\DFRQWUROJURXSSOD\HGDFRPPHUFLDOJDPHZKLOHWKH
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1H[W WR WKDW ZH QHHG WKHP WR HYDOXDWH KRZ DQG WR ZKDW H[WHQG FHUWDLQ DVSHFWV RI WKH
FDWHJRULHV GHVLJQ 	 JDPHSOD\ SULQFLSOHV ILJ SHUVXDVLYH SULQFLSOHV ILJ DQG
EHKDYLRUDOSULQFLSOHVILJZHUHLPSOHPHQWHGZLWKH[DFWO\WKLVLQWHQWLRQ'RWKH\SURYLGH




:KDW W\SHV RI IXQ GRHV LW RIIHU ZKDW PRWLYDWHV SOD\HUV LV WKH FKDOOHQJHVNLOOV UDWLR
SURSHUO\EDODQFHGGRHVLWVWLPXODWHLQRUH[WULQVLFPRWLYDWLRQZKLFKW\SHVRILPPHUVLRQ





















































WKH FHQWUDO URXWH  LV WR DURXVH QDUUDWLYH WUDQVSRUWDWLRQ &DUSHQWHU 	 *UHHQ 
7UDQVSRUWDWLRQ LQWR D QDUUDWLYH ZRUOG UHIHUV WR FRJQLWLYH HPRWLRQDO DQG LPDJHU\




FRXOG FDXVH D VRPHZKDW VLPLODU WDFWLFDO LPPHUVLRQ $GDPV  EXW ZH GHOLEHUDWHO\
GLVUHJDUG WKLV IRU QRZ :H FRQVLGHU D VHW RI VXEKHXULVWLFV DV ZHOO ZKLFK DGGUHVVHV
QDUUDWRORJLFDO DVSHFWV OLNH DFWRUV DFWLRQV HYHQWV SORW IDEXOD QDUUDWRU DQG IRFDOL]DWLRQ
%DO  'H *UDDI +RHNHQ 6DQGHUV 	 %HHQWMHV  IRFXV RQ WKH GLPHQVLRQ RI
LGHQWLILFDWLRQZLWK VWRU\ FKDUDFWHUV 7KH\ GHPRQVWUDWH WKDWSHUVSHFWLYH  WKURXJKZKRVH
YLHZSRLQW GR \RX SHUFHLYH VWRU\ HYHQWV DQG FKDUDFWHUV¶ WKRXJKWV DQG IHHOLQJV  DFWXDOO\
LQIOXHQFHGLGHQWLILFDWLRQDQGVWRU\FRQVLVWHQF\RIDWWLWXGHV+RZHYHUJDPHVWRULHVDUHQRW
RQO\DEOHWRUHQGHUGLIIHUHQWW\SHVRILPPHUVLRQOLNHVWUDWHJLFWDFWLFDOVSDWLDODQGWHPSRUDO
LPPHUVLRQ 5\DQ  $GDPV  LQ RUGHU WR VXSSUHVV UHIOHFWLRQ DQG FRXQWHU
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DUJXPHQWV%\ZD\RILQWHQWLRQDOO\PDQLSXODWHGQDUUDWLYHDVSHFWVLWLVIHDVLEOHWRDURXVHD
UHIOHFWLYHPHQWDO VWDWH LQ SOD\HUV DVZHOO LQZKLFK WKH\ DUH SURYRNHG WR WKLQN DERXW WKH
UHSUHVHQWHGHYHQWVLQWKHJDPHWKXVWDNLQJWKHFHQWUDOURXWHRIWKH(/07HFKQLTXHVWRVHW














ILJ ZKLFK JDPHSOD\ SULQFLSOHV DURXVH VHOIUHJXODWRU\ 	 VHOIUHIOHFWLYH SURFHVVHV




























































IURP DQ DPXVLQJ PLQLERW *DPH SOD\ LQFOXGHV GHVWUR\LQJ FDQFHU FHOOV DQG PDQDJLQJ
FRPPRQ WUHDWPHQWUHODWHG DGYHUVH HIIHFWV VXFK DV EDFWHULDO LQIHFWLRQV QDXVHD DQG
FRQVWLSDWLRQE\XVLQJPHGLFDWLRQDVDPPXQLWLRQDQGUHOD[DWLRQWHFKQLTXHVWRUHGXFHVWUHVV
:LWKRXUILUVWKHXULVWLFZHWU\WRDVVHVVWKHUHOHYDQWQDUUDWLYHDVSHFWVE\GHVFULELQJKRZ
WKH VWRU\RI5H0LVVLRQDLPVDW WUDQVSRUWLQJ WKHSOD\HU LQWR WKHJDPHZRUOG$VDSOD\HU
\RX WDNH RII FKRRVLQJ WKH ILUVW SDWLHQW -RKQ'DYLHV ZKRVH 3DWLHQW +LVWRU\ LV GLVSOD\HG
LQLWLDOO\<RXVHH DPDSRIKLVERG\ DQG WKH ORFDWLRQRI5R[[L MXVW EHIRUH\RXJR LQ WR
PHHWPLQLERW6PLWW\ZKRZHOFRPHV\RX MXVWDV\RX¶YHVWHSSHG LQWR5R[[L¶V VKRHV<RX
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VHHP WREH LQ D EORRGYHVVHOZKLFK LV ORRNLQJ TXLWH KXJH WR \RXQRZ DV D ELJ FDYH RI
PD\EH PHWHUV LQ GLDPHWHU 7KH DHVWKHWLFDOO\ SOHDVLQJ HQYLURQPHQWPDNHV \RX IHHO DW
HDVH ZKLOH WKH PLQLERW DV D KXPRURXV QDUUDWRU H[SODLQV -RKQV FRQGLWLRQ DQG \RXU ILUVW




:LWK RXU QH[W KHXULVWLF LQ OLQH ZH ZRXOG EH DEOH WR DVVHVV QDUUDWLYH DVSHFWV OLNH
LGHQWLILFDWLRQZLWKDJDPHFKDUDFWHUDQG WKHSHUVSHFWLYHRI WKHSOD\HU6LQFHRXU VSDFH LV
OLPLWHGKHUHZHKDYHWRPRYHRQEH\RQGRXUWKLUGKHXULVWLFDVZHOOZKLFKDVVHVVHVKRZ
WKH VWRU\ SURYRNHV D FHUWDLQ UHIOHFWLYHPHQWDO VWDWH LQ SOD\HUV   WR WKH QH[W VWHS LQ RXU
SURFHVV
7KHUHVXOWVRIRXU LQLWLDOH[SHUW UHYLHZZLOOSURGXFHDOLVWRIDVVXPSWLRQVRQKRZSOD\HUV
ZLOO H[SHULHQFH WKH H[DPLQHG QDUUDWLYH DVSHFWV 7R DVVHVVZKHWKHU RXU DVVXPSWLRQV KROG
DQ\JURXQGZHVHWXSDSURSHUSOD\WHVWIRUZKLFKZHWUDQVIHUUHOHYDQWKHXULVWLFVLQDJDPH
H[SHULHQFHTXHVWLRQQDLUH7KHSOD\WHVWLWVHOIFDQHLWKHUEHH[HFXWHGLQDODEVLWXDWLRQRULQ
PHGLFDO WUHDWPHQW VHWWLQJV ZKHUH SOD\HUV FDQ EH FDUHIXOO\ REVHUYHG GXULQJ WKH WHVW
SRVVLEO\ XVLQJ WKH WKLQNLQJ DORXG PHWKRG DQG VXUYH\HG DIWHUZDUGV XVLQJ RXU JDPH
H[SHULHQFH TXHVWLRQQDLUH 5HVXOWV RI WKLV SOD\ WHVW FRXOG ILQDOO\ OHDG WR DGMXVWPHQW RI








SHUVXDVLRQ SULQFLSOHV LQ 5H0LVVLRQ (YLGHQWO\ DQ DOOHQFRPSDVVLQJ WHVW VXLWH UHTXLUHV
KHXULVWLFVH[WUDFWHGIURPWKHRWKHUFDWHJRULHVRIRXUPRGHODVZHOO$IWHUFDUHIXOO\GHVLJQHG
YDOLGDWLRQ VWXGLHV 7%$ZH H[SHFWRXUPRGHOZLOO SURYLGH D IUDPHZRUNRI IXQGDPHQWDO
JDPHGHVLJQSULQFLSOHV	PHFKDQLFVDQGEHKDYLRUFKDQJHPRGHOV	WKHRULHVDLPHGDWWKH




WKLV SUHPLVH IRXQGHG RQ WKH HPSLULFDOO\ YDOLGDWHG (/0 %RWK URXWHV WKHUHRI JXLGH WKH
VHOHFWLRQRISURSHUJDPHGHVLJQDQGEHKDYLRUSULQFLSOHV WRXVH LQH[SHUW HYDOXDWLRQXVHU
SOD\WHVWVDQGRWKHUUHOHYDQWUHVHDUFKPHWKRGV
2XU QH[W VWHS LV WR SURGXFH HPSLULFDO HYLGHQFH WKURXJK VPDOO UHVHDUFKSURMHFWV WR EHJLQ
ZLWK XVLQJ RXU IUDPHZRUN WR DVVHVV WKH HIIHFWLYHQHVV RI JDPH SOD\ SULQFLSOHV DQG JDPH
PHFKDQLFVLQKHDOWKJDPHVGHVLJQHGE\RXUVWXGHQWV)RUQRZZHDUHWKHILUVWWRDGPLWWKDW
RXUPRGHOLVIODZHGIURPDFHUWDLQSHUVSHFWLYHVRPHHVVHQWLDO WKHRULHVDUHYDOLGDWHGLQD
UDQJH RI PHGLD DQG LQWHUYHQWLRQ W\SHV EXW KDUGO\ LQ JDPHV IRU KHDOWK :H¶G OLNH WR
HVWDEOLVKPRUHVXEVWDQWLDOUHVHDUFKSURMHFWVRQKHDOWKJDPHLQWHUYHQWLRQVDVZHOOLQRUGHU
WRYDOLGDWHRXUPRGHO7KLVSDSHUPLJKWEHUHFRJQL]HGDVDFDOOIRULQWHUQDWLRQDOFOLQLFDO
SDUWQHUV IRU MRLQW UHVHDUFK SURMHFWV LQ RUGHU WR SURGXFH D YDOLGDWHG UHVHDUFK PRGHO DQG
NQRZOHGJHEDVHRQHIIHFWLYHJDPHPHFKDQLFVDQGEHKDYLRUDOSULQFLSOHV2EYLRXVO\ZHDLP
WRVKDUHWKHUHVXOWVIURPIXWXUHUHVHDUFKLQRUGHUWRJXLGHVFKRODUVLQWKLVILHOGDQGWRKHOS
GHVLJQHUV RI KHDOWK LQWHUYHQWLRQV WR EXLOG HYHQ EHWWHU PRUH HIIHFWLYH JDPHV WKDW LQFLWH
VXVWDLQHGKHDOWKUHODWHGEHKDYLRUFKDQJH
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5()(5(1&(6
$GDPV (  7KH 'HVLJQHU
V 1RWHERRN 3RVWPRGHUQLVP DQG WKH  7\SHV RI
,PPHUVLRQ1HZ<RUN*DPDVXWUDFRP7KLQN6HUYLFHV8QLWHG%XVLQHVV0HGLD//&

$M]HQ ,  7KH WKHRU\ RI SODQQHG EHKDYLRU 2UJDQL]DWLRQDO %HKDYLRU DQG KXPDQ
GHFLVLRQSURFHVVHV
%DO0 1DUUDWRORJ\  LQWURGXFWLRQ WR WKH WKHRU\RIQDUUDWLYH QGHG7RURQWR
8QLYHUVLW\RI7RURQWR3UHVV
%DQGXUD$ 6RFLDO&RJQLWLYH7KHRU\RI0DVV&RPPXQLFDWLRQ ,Q0HGLDHIIHFWV 
$GYDQFHVLQ7KHRU\DQG5HVHDUFK5RXWOHGJH1HZ<RUN
%HUQKDXSW 5  (YDOXDWLQJ 8VHU ([SHULHQFH LQ *DPHV &RQFHSWV DQG 0HWKRGV
6SULQJHU/RQGRQ















(UPL 0l\Ul  )XQGDPHQWDO&RPSRQHQWV RI WKH*DPHSOD\([SHULHQFH$QDO\]LQJ
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